We present a new manoeuvre of transcarotid balloon occlusion of the brachiocephalic artery to control bleeding due to sharp injuries of the right subclavian artery. To control the bleeding, we employed a temporary balloon occlusion of the brachiocephalic artery with a 6.0 Fogarty balloon catheter, which was introduced through ECA retrogradely into the aorta, inflated and pulled back. Described manoeuvre is simple, rapid performed, relatively safe and it is capable of decreasing the morbidity and mortality rates of patients with sharp injuries to the right subclavian artery.
Introduction
Military or civilian subclavian artery injuries are frequently life-threatening entities that are accompanied by high morbidity and mortality. Syntopic peculiarities can result in huge losses of blood and difficulty in the control of bleeding. Here, we present a new manoeuvre involving transcarotid balloon occlusion of the brachiocephalic artery to control bleeding due to sharp injuries of the right subclavian artery. 
Surgical technique
A 25 year-old male was admitted to a general surgery hospital 40 minutes after suffering knife trauma to the right supraclavicular region and profuse bleeding from a linear wound above the middle third of the clavicle. The patient was in severe haemorrhagic shock, unconsciousness, and without a pulse in the right arm; however, he did not exhibit X-ray signs of haemothorax. He was immediately intubated and transported to an operation room.
To control the bleeding, we employed a temporary transcarotid balloon occlusion of the brachiocephalic artery. The CCA, ICA, and ECA were exposed using standard techniques, and tourniquets were applied. After a 2500 EU bolus of heparin was delivered, a transverse ECA transverse arteriotomy was made (Fig. 1.) and a 6.0 Fogarty balloon catheter was introduced retrogradely into the aorta, inflated and pulled back (Fig. 2) . Next, the wound compression was removed, and the deep narrow wound canal was revised to reveal the full right subclavian artery transection in the interscalene zone. Transected fragments were selectively clamped (Fig. 3 ) and the balloon in the brachiocephalic artery was deflated. The occlusion time was 4 minutes, which was sufficient to reach and selectively cross-clamp the artery fragments. The right subclavian artery was restored in an end-to-end fashion with a 6.0 Prolene suture, and the ECA arteriotomy was closed with a 6.0 Prolene suture using standard techniques. Postoperatively, the patient exhibited no central neurological deficits, but signs of right-sided plexitis due to the prolonged compression of the supraclavicular region were present. This plexitis completely resolved within 3 weeks. The patient was discharged on the 14th day.
Discussion
Sharp subclavian artery injuries are associated with high mortality and morbidity rates [1, 2] . The complex syntopy of this type of injury makes the control of bleeding with simple would compression difficult. Balloonassisted endovascular bleeding control and endovascular repair [1] [2] [3] are a well-known techniques, but this techniques may be impossible to apply in military circumstances, in unspecialised general surgery hospitals or in situations in which an endovascular specialist is not immediately available.
The use of Foley catheters for the control of bleeding [4] is commonly problematic; on the one hand, there is no concrete channel or cavity after tissue interposition, and on the other hand, the Foley balloon itself can be an obstacle to wound revision. Despite these limitations, endovascular control of bleeding is preferable because all compression materials must be removed from the wound prior to revision, which consequently leads to repeated bleeding and patient deterioration in the absence of a proximal control.
The anatomy of the right subclavian artery, which arises from the brachiocephalic artery in 74% of patients [5] , allows for the use of the ECA as a relatively safe access point for balloon occlusion of the brachiocephalic artery. As discussed above, transcarotid balloon occlusion of the brachiocephalic artery can be quickly implemented, can be performed even by general surgeons without X-ray control and, importantly, this manoeuvre allows the control of bleeding to be achieved during wound revision. Additionally, as demonstrated in the present case, intraoperative stroke can be avoided in patients in haemorrhagic shock. Further reports are needed, but we believe that the simple, relatively safe manoeuvre of transcarotid balloon occlusion of the brachiocephalic artery, which can be performed under ultrasound control in some circumstances, is capable of decreasing the morbidity and mortality rates of patients with sharp injuries to the right subclavian artery.
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